HPV16 activates the AIM2 inflammasome in keratinocytes.
Human papillomaviruses (HPV) are double-stranded DNA viruses, which selectively infect keratinocytes in stratified epithelia. After an initial infection, many patients clear HPV. In some patients, however, HPV persist, and dysfunctional innate immune responses to HPV infection could be involved in the ineffective clearing of these viruses. In this study, the mechanisms of HPV-induced immune responses in keratinocytes were investigated. Binding of viral DNA leads to AIM2 inflammasome activation and IL-1β release, while IFI16 activation results in IFN-β release. Using immunohistochemistry, AIM2 and IFI16-two recently identified sensors for cytosolic DNA-were also detected in HPV positive skin lesions. CISH stainings further confirmed the presence of cytosolic HPV16 DNA in biopsy samples. Moreover, active IL-1β and cleaved caspase-1 were detected in HPV infected skin, suggesting inflammasome activation by viral DNA. In subsequent functional studies, HPV16 DNA triggered IL-1β and IL-18 release via the AIM2 inflammasome in normal human keratinocytes. Although HPV DNA did not induce IFN-β in keratinocytes, IFN-β secretion was observed when AIM2 was blocked. Meanwhile, blocking of IFI16 increased HPV16 DNA-induced IL-1β, but not IL-18, secretion. These findings suggest crosstalk between IFI16 and AIM2 in the immune response to HPV DNA. In sum, novel aspects concerning HPV-induced innate immune responses were identified. Eventually, understanding the mechanisms of HPV-induced inflammasome activation could lead to the development of novel strategies for the prevention and treatment of HPV infections.